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(54) yCTPOACTBO AJlfl HAHECEHUH CMA3KM HA BHYTPEHHJDK) IIOBEPXHOCTb 

npoAontHo-roDPWPOBAiiHoit tpybu 

(57) Abstract 

CymBOCTb H3o6pereaMH: ihtok CHa6meu Ha6opoM ajiacTJWHbix KOHTaKTiipyiorajiJt no nepHMerpy c 
BHyTpeHHeft noBepxHocTbK) Tpy6w MaHweT. Mejujry uamReTaMii pacnano»eH cMaso^HbOf cocraB. ManmeTbi 
hmoot M^eHTSiHnyK) ceHeinoo npoflojibiio-r^pHpoBarnioft Tpy6bi npo^HTnTpoBararyio no ee anaflimaM h 
Bbicrynaw noeepxHocrb. Ha Bbicxynax MaHxerbi cHa6xeHbi pe6paMH mecTKOCTW. >KecTK0CTb Mamicer na 
3TMX yMacTKax paewa hjiw 6ojibtue wcctkocxh MaHJKer Ha ynacrKax ena^tm. 2 wi. 



Description [OnHcannc H3o6pe-renH5il: 



M3o6pcreimc othocktch k crpoMTe/ibCTDy. d wbcthocth k oomwxe kicran/ia Tpy6 ox ooafleficTwi 
arpeccMHHbix cpep,, a hmchho k ycrpotiCTBaM jyin HaHeccHiiH noxpbiTwn Ha HHyxpeHHioio rioBepxHocTb 
npo^0JTbHO-ro(})pirpODain rbtx Tpy6, wcnojibsyeMbix b HC<jrrera30Boft npoMbrrcur ei n rocm npw peMonre oocaflHbtx 
KonoHH. 

W3BecTHa ycraHOBxa, c nowointio RoropoM uwjuiH^pMMecxiie Tpy6bi ro^pnpyioT. aa-rcM noflBepreuor 
HopManM3ajnwn roxaMH BbicoKOH MacTOTbi (TBM), ji CMa3Ky Tpy6 ocyn*ecrBJiHX>T ao m nocne rxxJipwpoBaHHH 
h, ecmt j\o r>o4>pHpoBaHHH CMa3Ky xpyrnbix Tpy6 ocymecrenHioT H3BecTHbiMM npHeMaun: cavronanMBOM 
CMa3ouHoro warepnana, nHeBM amn bcxctm pacnbLneimeM mm noKpwBHbixcti npo6xaMn, to nocne 
ro^pHpoeaHMH cMasxy Tpy6 ocyiuecTanHKxT c noMocqbio namm, CMOMeiniOM b CMa3Re m rrpoTHrriBaeMOH na 
Tpoce. 

Kpowe Toro, cropeBtnyio cMa3Ky, HaHeceHHyio nepefl ro^pMpoBaHweM h OKaroory Mera/Lna nocne TDM. Tax me 
cneflyer yjnajiHTb c DHyrpeHHeii noDepxHocni Tpy6bi nepefl BTopwMHOH cMasxou. 

M3BecTHa TaK»e ycraHOBxa n/w HaneceHHH jxh#khx noKpbiBHbix MaTepwanoB na BHyTpeHHioio noaepxHOCTb 
Tpy6 c noMOinbio nepeMeinaionQixcH anacriratbix npo6oK c MexaromecKHM npirao^oM. OHa coctomt m3 flByx 
3jiacTWHHbix npo6oK, ojnia H3 KOTopbix noABM»na. B npocrpaHCTBO Mcmjjy npotfKaMM 3amraaK)T pac^eTHoe 
KojnwecTBO noKptJBHOPO MaTepwana vt CTxarbiu sosjjyxoM, non.aBaeMWM non, H36biTOUHbiM /jaanemieM 0,2 - 
0.3 Mlleu nepeMemaxyr npo6xH no TpyfonpoBOAy. npo6KH co3Aax>T HCo6xojjHMyx) KoirraKTiiyio 
repMenraHOCTb, a mx HapyjxiibrM /n*aMerp Bbi6npaioT b 3aBMCHM0CTH ot RaBJieHXis? cmaroro B03nyxa, 

BB3K0CTH nOKpblBHOrO KtaTepUa/ia 11 B03MOJXHOCTH OCTaBJieHMH nOCJie^HePO B HMAe TOHKOrO KHflKOPO CJIOH 

Ha BHyTpeHHeM nosepXHocTH Tpyoonposona. 

O/niaKo TaKne npo6Kii mjim waHKeTbi HCJib3H Hcnojib30BaTb b rxvJipMpoBaHHOM Tpy6e, Tax xax hct KOHTaxTa 
MaHmeTbi co BceM nepHMerpoM rpy6bi. Kohthkt Manner m iipo^oji bHO-po4>pnpoBaHHOM xpy6bi 6yfler -rojibKo 
no BnaAMHaM rexfrp, a Ha Bbicrynax ro<J»p BOHjry ero orcyrcTOMn c ManweTaMH 6y^yT CKanratBaTbCfl oTXOAbi 
o6r>opeBinerx> Meraji/ia n npenbnrymeft cMa3XW. noBTopHan CMa3xa nocne o6pa6oTXH TBU Tax me 6yne-r 
3arexaTb Ha ara HenpiamMMaeM bie MaHmeToa ynacTKM. 

3an,aHeii H3o6peTCHWH hbjihctch noBbrnieHne xa*iecrBa CMa3KH c o^nioBpeMeHHofi o^wcrxoft BnyrpeHHeft 
noBepxHOCTH npoflOJibHO-r^pirpoBaKHOH Tpy6bi 3a cueT o6ecne*ieHMH KOHTaxTHoro npimeraHTiH MaiimeT no 
nepMMerpy HHyTpeHHeii noBepxHocru o6pa6a rt>i BaeMoii Tpy6bi. 

nocTaBJieHHan uejib ^ocTMraercH tcm, hto MaiimeTbi hmcjot npo^amipoBaHHyio c BnaflHHaMM n BbicrynaMM 
nosepxHOCTb, Hj;eHTWTOyK) ceueHioo xoHTaKTMpyK>meii Tpy6bi, Ha BbicTynax waHmei^bi t^ia6^KeHbi petfpaMM 
KecTKOCTM, npH 3tom HcecTKOCXb MaiDxeT Ha 3TWX y^acTxax paeiia wm oonbrae jkcctkocth Mairaer na 
yMacTxax wx Bna/nw. 

KoHTaxTHSLR noBepxHOCTb noflBiimHbix w Heno^BiuKHbix Manaer MfleHnwHa BHyTpeimeMy npo^nroo 
o6pa6aTWBaeMod Tpy6bi no ee ncpuMerpy. Tax xax npo^wnb TpyCbr KMeeT cnoTKnyK) (fopwy, cocTOjnnyx) H3 
conpnreeHHbix yuacrxoe BbicxynoB n Bnajn*H, to jyw topo, »rro6bi MaHJxerbi He Tepsqjm ycTOHnnBocrb npw 
npo^BumeHiof b Tpy6e, Ha ManxeTax no BbicrynaM BbmojiHeHbi pe6pa aecTKocTM, Koropwe o6ecneMHBax)T 
paBHOMepHoe npiusame MaHJKer x Tpy6e w HaHecemie cMa3KH paBHOMepHbD* cnoeM. 

^ecTKocTb MaraxeT paammna na HnaflHHax h BbicTynax, Tax xax crcna Tpernvr c Tpyoow Ha Bbicrynax 
6ojibme F ueM Ha HnanHHax. ripw paeHoii xtecTxocrH A^4>opMaixw« Ha Bwcrynax Maiuxer 6yAer 6onbnie f mto 
Momer npneecTM k 3aTexaHMX> pe3MHbi ii 6onee 6bicTpoMy ee MSHOcy. Mcno/nieiiMe pe6ep jxcctkocth Ha 
Bbicrynax Mamxer ynponHHer mx. npiwei-i creneHb mecrxocni 3aHMCMT ot Mapxn pe3HHbi, ee 
an acTHMHOCTM , romntiHbi MaHXceTbi m pa3MepoB irpo^QJi Kno-ixx})p wpoaaHHoii rpyfibi. 

Ha (J)nr.l H3o6pa%eH o6nn*M Bwn ycrpoiicTBa; Ha 4) nr. 2 nonaaaiia b nonepewoM ceMeHMM MaHwera c 
npo4>MjiKpoBaHHOH xoHraxTHOM noBepxHOCTbX), noMemeHHan BHyrpb npoflanbHO-ro4>pMpoBaHHOM Tpy6bi, 
pa3pe3 A- A Ha <J>ht.1. 

ycrpoftCTBO coctomt H3 na6opa Heno^BH>XHbix Manxier 1 u uu^biukho^ MaHmerbi 2 c pe6paMii jxecrxocTH 3. 
pacnojiojxeHHbix Ha mToxe ,4 n cxia3XM 5, xoTopaji 3anonHHeT npocrpaHCTBO Me«^y MaroKeraMn 1h2, a 
Taxxie coAepxtwr xpbiiiixy 6. xoropan coctomt M3 ocHOBamiH 7 m 8 h 3arnyniRii 9 co niTynepOM 10. 
3axperuiCHH0M na kohuc npo^onbHO-ro^pMpOBaHHOM rpyCbi 11, HMeiou^eH Bna^MHbi 12 w BbiCTyiibi 13. 

ycTpOHCTBo pa6oTaer cnen^yioiUMM oCpa30M. 

HeuoMHVuxHbie MaHjReTw 1 xiecTxo KpennTCH Ha ojtokc 4 is bboahtch c Topua d npo^oJibHO-PO<J)pwpoBaHyio 
Tpy6y 11, a Maitmera 2 nacamnBaeTcn na ujtok 4 c B03MoxuiocTfcJO nepeMemeHM« no urroKy. npocrpaHCTBO 
MeTK^y 3thmm wanmeraMn 3anarut5ieToi cMa30UHbiM cotrraHOM 5. Co6paHHbie Ha urroRe MaHJKerbi 
npoABMraxrr BHyxpb rpy6bi. 3areM c Topua xpy6bi 11 oneBaioT m Kpcnnr ociioBaiDUi 7h8m 3arviyuiKy 9 co 



nnyTjepoM 10 paat^MHoft Kpbnmoi 6. tlocne MOHrausa ycrpOHCTBa Ha Tpy6e 11 ^epe3 nrryuep 10 noflaercn 
AaancHMe Boojjyxa. no/j achctbmcm KOToporo npoHcxonjiT nponBiLHeHMe BHyTpn Tpy6bi xiam&eT 1 m 2 co 

CUTOKOM 4 M CMa3K0M 5 MZKfjy HHMM. FIpW 3T0M UaOop HeilOflBHJKHblX MaHaeT 1 CHMMaCT c BHyTpeHHeA 
nooepxiiocTH npoflGjiwio-i^pwpoBamioii Tpyfiti U crapyio CMa3Ky. oKammy. a no^HM jk nasi uaHweTa 2 non, 
AeftcrrtiHCM jiauneHMH uo^AY xa CKOJib3WT no urroKy. CMa3Ka 5 BbmaanHBacrcH d aaoop MejK^y Maum croft n 
npafcmieM BuyrpeHHeii nooepxHocTM Tpy6bi 11 m Hanocirrcw Ha 3Ty noBepxnocTb. 

FIpM Bbjxo^e M3 Tpy6bi 11 na6opa Manner 1 h 2 npow3Bojn*TCH onuiioMeHne no^a™ D03AY xa Me P e3 nrryuep 10 
m ^eMoiiTajfi pa3-beMiioi* Kpbinnui 6. 

Tax Kax MaiDsexbi 1 h 2 mmoot <}x>pMy rnxxjHJiH HapyxHOH KOHraKTHofi noDepxnocTH, HAeirrimiyio <|>opMe 
BHy T pemiea noBepxHocTM npo^ojTbHo-ro^piipoBaimoH TpyCbi 11, to BHyrpcHHHH noDepxHocTb - Tpytfbi 
paBHOMepHo oMMiuaercH HenoAHwaHbiMM MaH»eTaMH 1, to ecTb nepca uancceHMCM cmo3KH uoboh crapan 
cMa3Ka y^aaneTCH, a b 3a30p mok^Y MaHxeTofi 2 h BHyrpeHHeii noBepxHocrwo Tpyfiw 11 Bbi^annM Baerctt 
cwa3Ka. KOTopan paBHOMepHo HaHocwTCH no BHyrpeHHew noBepxHOcrw no Bcew n/iMHC Tpy6bi. B kojr/;om 
Tnnopa3Mepe o6ca,oHbix Tpyo" oTflenbiioft TomuuHbi npHMeHHercJi ruiacrbrpb, jyiHHa nepMMerpa 

Hapy»Hofl nosepxHocTM KOToporo HecKOJibKo 6onbiue Rrambi BHyrpcKHew nooepxHOCTH ooca^Hoii Tpy6bi b 
HHxepBane peMonra. A Tax kslk njnma nepuMexpa ajij* KajK^on TOjran*HM ctchrw cboh, to h BHyrpeHHUH 
npojKtnb nnacTbipH h/lb KamflOH TomnytHbi ctchkii oocaflHoft Tpy6w paomreen h cooTBercTBcrmo 
ueo6xonifMo cBoe ycTpowcTBo. 

3aBncHxcocTb pa3MepoB Manmerbi or Tnnopa3MepoB ro^piipoBaHHbix Tpy6 co^ena b Taojim^y. 

ripejyiaraeMoe ycTpoHCTBO vioweT 6biTb ncnojib30BaHo npw M3Potoeuichiui ruiacrwpeii, npHMeHHeMbix /yin 
BoccTaHOBJieHMH re pMcrawHoc th o6caAHbix kotiohh nwaMeTpoM 140, 146, 168 mm m jxpyntx pa3MepoB. 

Cntpyer MMeTb Baw^y, mto b 3aHMCMM0CTW ot tbcpaoctm pe3iiHbi AwaMeTp noflnMJRHOH MaHJKeTbi ncjiJKCH 
6biTb pasHbiM jn*aMeTpy HenomraHbix MairaeT (npH Macno6en3ocTOHKOH pe3HHe cpe^Heii TBepnpcTH) hjth 
M6Hbuie hx fluaMerpa (npw Macno6eH3ocTOHxoM pe3ime noBbnueHHoii TBepnocniK IlocjieAHee ycnoBMe y*rreno 
B^eyx nocnenioix rpa^ax TaojiMUbi. 

Hcnojib30BaHne H3o6pereHMH no3BQjiwT noBbicwTb KauccTBo HaHcceHWH CMa3KM Ha BHyrpcmcoK) 
noBepxHocTb npoAOJibHO-ro^pwpoBaHHbix Tpy6 h 3HaMHTenbHo coKpaTHTb TexHonorHMecKyio onepaqioo no 
noflnoroBxe Tpy6w k Mcnanb30BaHMio b CKBaatHHe. 

TaKan MaroKera MO»er 6biTb npuMcnena TaKJKe npn o6pa6oTKe npoAQnbHO-ro4>pHpoBaHHbix Tpy<5, b 
paamTOibrx ycrpottcrBax, rj\e ohh ncnarr b3yKrrcH . 



Claims [<t>opuyna H3o6percHH5i|: 

yCTPOfiCTBO fl/lfl HAHECEHMfl CMA3KW HA BHYTPEHHIOIO flOBEPXHOCTb 
nPOHOnbHO-rOPPMPOBAHHOM TPYBbl, coflepwamee MexaHMMecKirri npuBOA, iutok c Ha6opoM 
ojiacnranbix KOHTaKxwpyioTHtix no nepreMerpy c ntHyrperarew noBepxnocruo Tpy6bi Maiimer, 
pacnanoHteHHboi hiemjiy m sui jkct elmm cMtooHHbLH cocraB a 3anopiibiM y3en, oxraraaioineecn tcm, mto 
waHmcTbi hmciot HRerrrirqnyio ccMerano npoflOJTMio-rxx^pwpoBarmoH Tpy6bi npocJJturwpoBaHiiyio no ee 
sna^HHaM w Bbicrynaiu noBepxHOcrb, iipn 3tom wanmerbi Ha Bbicrynax cHa6Meia»i pe6paMM jkcctkocth, a 
TKecTKOCTb MaHMeT Ha 3TMX yMacTKax pacwa hjih 6ojibuie mecTKOCTM Manner Ha yuacrKax hx HnaflMH. 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract: 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 

The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. „ 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 1 i. After the device is mounted on the pipe 1 1, compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 1 1 , and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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